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1
REMOTE MANIPULATOR WITH
UNIVERSAL CABLE

CROSS-REFERENCE

The present application claims priority to U.S. provisional
patent application Ser. No. 61/700,087, filed Sep. 12, 2012,
entitled “Remote Manipulator with Universal Cable” and
French patent application serial no. 1255071, filed Jun. 1,
2012, the entirety of both of which is incorporated herein by
reference.

TECHNICAL FIELD

This invention relates to a remote manipulator with cable
comprising a fixed jaw and a mobile jaw able to be displaced
linearly in relation to the fixed jaw by means of actuating
located at a distance, particularly useful in the assembly and
in the disassembly of elastic strip collars widely used in the
field of the automobile, for example for fastening hoses onto
cooling pipes that are subjected to substantial variations in the
outside diameter thereof, due to the strong dilatations.

BACKGROUND

It has been known for a long time that in order to maintain
coupling seals between the hose and pipe, it is not possible to
use for example rigid collars with screws, giving rise to the
interest of elastic clamping collars referred to in what follows
as elastic collars. Such collars are conventionally manufac-
tured using a metal strip formed according to a generally
circular ring. Said ring is naturally able to be deformed by
separation of the two ends thereof which create an elastic
restoring torque used as clamping.

It is also known that in order to create this type of collar, the
two ends of a spring strip are overlapped. Said two ends are
provided with rectangular drive lugs obtained by simple fold-
ing of the extreme portions thereof towards the exterior of the
collar. As such, using a pair of pliers provided with jaws, the
two drive lugs can easily be brought closer together in order to
enlarge the diameter of the collar causing when the torque is
released the elastic restoring required for the clamping.

Many tools for the assembly and the disassembly of elastic
collars are available to users, and most of these tools, manual
orautomatic, operate on very simple lever systems such as for
example X-shaped pliers.

As such, a system for remotely manipulating a tool dis-
closed in patent application EP 0946337 is already known.
Said system for remote manipulating comprises a fixed jaw
and a mobile jaw able to be displaced linearly in relation to a
fixed jaw thanks to means of actuating located at a distance
and coupled to said tools by the intermediary of a cable
connected on one side to the mobile jaw and sliding inside an
advantageously flexible sheath of which one end comes to
abut against the fixed jaw in order to allow the cable to slide.
This system for remote manipulating is such that the means
for actuating thereof comprise two arms which are articulated
on the same axis in such a way that they can be separated
angularly by a value such that the distance between the free
end thereof is at least equal to the maximum linear displace-
ment of the mobile jaw, when two handles are brought close
together respectively integral with the two arms, the free end
of'one of the arms used as a stop for the other end of the sheath
tout while still allowing the cable which passes through it and
which is connected to the free end of the other arm to slide
freely.
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The major disadvantage with this type of tool for elastic
collars resides in the fact that the assembly and the mainte-
nance of the sheath-cable unit are delicate and complicated.
Indeed, with this type of tool, the cable which passes through
one of the arms then is fixed to the free end of the other arm,
does not make possible a rapid and reliable replacement of the
cable and/or of the sheath when they are damaged. In addi-
tion, this configuration also does not make it possible to
market prefabricated sheath-cable units that are easily inter-
changeable, as with this type of tool it is necessary to inter-
vene on the cable in order to set up the sheath-cable unit on
said tools.

SUMMARY

As such, the purpose of this invention is to propose an
alternative to the systems for remotely handling a tool of prior
art which is easier and therefore less expensive to manufac-
ture and which allows for a prefabrication of the sheath-cable
unit providing installation and maintenance for said unit that
is easier.

To this effect, this invention has for object a remote
manipulator ofa tool comprising a body provided with a fixed
jaw and a slide provided with a mobile jaw able to be dis-
placed linearly in relation to the body, said remote manipu-
lator comprising means of actuating located at a distance and
coupled to said tools by the intermediary of a cable integral
with a side of a means for fastening the slide and sliding inside
aflexible sheath of which one end is integral with a means for
fastening the body in such a way as to allow the cable to slide,
with the means of actuating comprising two arms each asso-
ciated respectively to a handle and able to be separated angu-
larly from each other by rotation about an axis by a value such
that the distance between the free end thereof is at least equal
to the maximum linear displacement of the slide bearing the
mobile jaw, when said two handles are brought close to one
another. Said remote manipulator is remarkable in that each
of the arms is such that the free end thereof allows for the
clipping indifferently of the other end of the cable or of the
other end of the sheath, with the sheath clipped in such a way
as to allow the cable to slide.

According to a preferred embodiment, each of the arms
receives at the free end thereof interchangeably respectively a
sleeve allowing for the clipping indifferently of the other end
of the cable or of the other end of the sheath, with the sheath
clipped in such a way as to allow the cable to slide.

Each sleeve comprises two elastically deformable
branches, substantially parallel to each other and determining
between them a first slot comprising on the side of the free end
of said two branches a wider section, and a second transverse
slot substantially perpendicular to said first slot, opening
advantageously on either side of the sleeve, with the first slots
being such that the median longitudinal plane thereof is sub-
stantially perpendicular to the axis of rotation of said arms.

Preferably, the means for fastening of the body is similar to
the sleeves and comprises two branches substantially parallel
to each other determining between them a first slot compris-
ing on the side of the free end of said two branches a wider
section, and a second transverse slot substantially perpen-
dicular respectively to the first slot, opening advantageously
on either side of the means for fastening.

Likewise, the means for fastening of the slide is more
preferably similar to the means for fastening of the body and
comprises two branches substantially parallel to each other
determining between them a first slot comprising on the side
of the free end of said two branches a wider section, and a
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second transverse slot substantially perpendicular respec-
tively to the first slot, opening advantageously on either side
of the means for fastening.

According to a preferred embodiment, the second slot and
sections of the respective means for fastening of the bodies
and slide of the tool are more preferably identical.

According to a more advantageous embodiment, the sec-
ond slot and section of the respective means for fastening of
the bodies and slide of the tool are identical to the second slot
and respective sections of the sleeves.

Advantageously, the cable is provided at each of the ends
thereof with a tip comprising a body of cylindrical shape and
a flange arranged around said body and extending perpen-
dicularly to the longitudinal axis of the body.

Likewise, the sheath is more preferably provided at each of
the ends thereof with a tip, comprising a tubular body of
cylindrical shape and a flange arranged around said body and
extending perpendicularly to the longitudinal axis of the
body.

Each sleeve is snap-fitted on the associated arm and com-
prises at least one elastically deformable tab able to cooperate
with a lug of the associated arm.

According to a preferred embodiment, the metal elements
comprising the remote manipulator are cut from the metal
strip, then folded or stamped.

BRIEF DESCRIPTION OF THE DRAWINGS

Other advantages and characteristics shall be made clearer
in the following description of an alternative embodiment of
a remote manipulator of tools according to the invention in
reference to the annexed figures wherein:

FIG. 1 is a perspective view of a remote manipulator of a
tool according to the invention;

FIG. 2 is a partial detailed view in perspective of the end of
the arms of the remote manipulator in FIG. 1;

FIG. 3 is a partial detailed view in perspective of one of the
ends of a cable-sheath unit of the remote manipulator in FIG.
1

FIG. 4 is a partial detailed view in perspective of the tools
of the remote manipulator in FIG. 1, in open jaw position;

FIG. 5 is a perspective view of an alternative of a remote
manipulator of a tool according to the invention.

DETAILED DESCRIPTION

In reference to FIGS. 1 to 3, the remote manipulator 1
according to the invention comprises means of actuating con-
nected by a unit comprising a cable 2 inside a sheath 3, to a
tool 4 making it possible to act on the drive lugs of an elastic
collar (not shown in the figures) with a view to the assembly
or disassembly thereof for example on a hose pipe.

The cable 2 is provided at each of the ends thereof with a tip
21 advantageously crimped comprising a body 22 of cylin-
drical shape and a flange 23 arranged around said body 22 and
extending perpendicularly to the longitudinal axis of the body
22 and substantially in the vicinity of the median transverse
plane thereof.

The sheath 3 is also provided at each of the ends thereof
with a tip 31 advantageously crimped, similar to the tips 21 of
the cable 2, comprising a body 32 of cylindrical shape and a
flange 33 arranged around said body 32 and extending per-
pendicularly to the longitudinal axis of the body 32 and sub-
stantially in the vicinity of the median transverse plane
thereof. The body 32 is tubular in order to allow for the
passage and the sliding of the cable 2 inside the sheath 3.
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The body 22, 32 of the respective tips 21, 31 of the cable 2
and of the sheath 3 are advantageously of a cylindrical shape
of revolution and of the same diameter.

Likewise, the flanges 23, 33 of the respective tips 21, 31 of
the cable 2 and ofthe sheath 3 are more preferably of the same
dimensions.

In accordance with FIG. 4, the tools 4 for clamping and
unclamping of the collar include primarily a body 5 of a
globally tubular shape and a slide 6 with cross-section with
the general shape of'a U comprising a core 61 and two wings
62 extending perpendicularly from the longitudinal edges of
said core 61, said slide 6 being able to slide inside said body
5 along the longitudinal axis of the latter.

The body 5 comprises a quick means for fastening 51 able,
on the one hand, to receive reversibly, for example by clip-
ping, one of the ends of the sheath 3 and, on the other hand, to
allow to pass the cable 2 so that the end of the latter can be
made integral reversibly, with the free end of the slide 6. The
body 5 further comprises a tab 52 coming from the longitu-
dinal surface of the body 5 located on the side of the core 61
of'the slide 6 and extending towards the exterior of said body
5, said tab 52 being obtained advantageously by cutting then
folding and acting with the body 5 as a fixed jaw 7.

The slide 6 comprises a block 8 arranged between said core
61 and wings 62 and fixed to the free end of said slide 6. The
block 8 comprises a quick means for fastening (not shown in
the figures), similar to the quick means for fastening 51 of'the
body 5, able to receive, reversibly, one of the ends of the cable
2. The core 61 of the slide 6 comprises a tab 63 similar to the
tab 52 of the body 5, coming from the lateral edge of the core
61 arranged to the right of the block 8 and extending in the
opposite direction of the wings 62, said tab 63 being obtained
advantageously by folding and acting as a mobile jaw 9.

The respective tabs 52, 63 of the body 5 and of the slide 6
are inclined towards each other in relation to a plane perpen-
dicular to the core 61 of the slide 6, in such a way as to form
with said core 61 a housing with the global shape of a dove-
tail. As such, the drive lugs of an elastic collar can be pressing
against the surfaces facing the respective tabs 52, 63 of the
body 5 and of the slide 6 without risking at the moment of the
clamping an untimely dislocation of said collar.

The tools 4 further comprise an extension spring 10
arranged inside the body 5, connecting the block 8 ofthe slide
6 and the body 5 and tending to clamp said block 8 and body
5 in order to facilitate the unclamping of the collar when the
mobile jaw 9 comes close to the fixed jaw 7.

Inreference to FIGS. 1 and 2, the means of actuating of the
remote manipulator 1 are primarily comprised of two arms
11, 12 able to be separated from each other by rotation about
an axis 13. Each arm 11, 12 is associated with a handle,
respectively 14, 15, according to a particular arrangement
causing each arm to correspond to the handle located on the
same side of the plane YY" containing the median line of the
handles 14, 15 and the axis 13 of rotation of the two arms 11,
12. As such, with such a configuration and in accordance with
FIG. 1, it results that when the two handles 14, 15 are brought
close together by rotation around the axis 13 the arms 11, 12
are separated, and inversely, when the two handles 14, 15 are
separated from each other, the two arms 11, 12 tend to come
closer together. Furthermore, the remote manipulator 1 glo-
bally has the shape of an X and is substantially symmetrical in
relation to said plane YY".

Accessorily, two ergonomic handles are attached strad-
dling the two ends of the supports for handles 14, 15 in order
to procure a better grasping of the tool.

The free end of each of the two arms 11, 12 comprises a
sleeve, respectively 16, 17, integral interchangeably via any
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suitable means such as, for example, snap-fitting, forced
assembly or bolting. Each sleeve 16, 17 has a transverse
section with the general shape of a Y and includes a tubular
core 161, 171 able to fit onto the free end of the associated arm
11, 12, and two elastically deformable branches 162, 172,
substantially parallel to each other and coming from one of
the ends of said core 161, 171. The two branches 162, 172
determine between them a first slot, respectively 163, 173,
comprising on the side of the free end of said two branches
162, 172 a section, respectively 164, 174, that is wider able to
cooperate with the bodies 22, 32 of the respective tips 21, 31
of the cable 2 and of the sheath 3 in order to maintain said
body 22, 32 clamped between said two branches 162, 172.
The first slots 163, 173 are such that the median longitudinal
plane thereof is substantially perpendicular to the axis 13 of
rotation of the arms 11, 12.

Those skilled in the art will have no difficulty in choosing
the material used to carry out the sleeves 16, 17 and in deter-
mining the dimensions and the suitable mechanical charac-
teristics so that the two branches 162, 172 are sufficiently
elastic and resistant, on the one hand, to allow for the sepa-
ration thereof in order to allow the bodies 22, 32 to pass to
sections 164, 174 and, on the other hand, to provide the
maintaining of said bodies 22, 32 between said two branches
162, 172.

In order to prevent the sliding between the two branches
162, 172 of the bodies 22, 32 along the longitudinal axis
thereof, the two branches 162, 172 comprise a second trans-
verse slot, respectively 165, 175, substantially perpendicular
respectively to the first slot 163, 173, opening advantageously
on either side of the respective sleeve 16, 17 and able to
cooperate with one of the flanges 23, 33 of the respective tips
21, 31 of the cable 2 and of the sheath 3.

As such, it is easily understood that with such a configu-
ration, it is very easy to install and to withdraw the respective
tips 21, 31 of the cable 2 and of the sheath 3 of the arms 11, 12
of the remote manipulator 1 according to the invention facili-
tating maintenance when, for example the cable is damaged.

Moreover, the tip 21 of the cable 2 is clipped in the sleeve
16 of the arm 11 and the tip 31 of the sheath 3 is clipped in the
sleeve 17 of the arm 12, or inversely.

In addition, the other tip 21 of the cable 2 is clipped in the
means for fastening of the slide 6 of the tool 4 and the other tip
31 of the sheath 3 is clipped in the means for fastening 51 of
the body 5 of the tool 4.

The means for fastening 51 of the body 5 of the tool 4 is
similar to the sleeves 16, 17 associated to the arms 11, 12. As
such, said means for fastening 51 of the body 5 comprises two
branches 511 substantially parallel to each other determining
between them a first slot 512 comprising on the side of the
free end of said two branches 511 a section 513 that is wider
able to cooperate with the body 32 of the associated tip 31 of
the sheath 3 in order to maintain said body 32 tightened
between said two branches 511. In addition, in order to pre-
vent the sliding between the two branches 511 of the body 32
along the longitudinal axis thereof, the two branches 511
comprise a second transverse slot 514 substantially perpen-
dicular respectively to the first slot 512, opening advanta-
geously on either side of the means for fastening 51 and able
to cooperate with the flange 33 of the associated tip 31 of the
sheath 3.

The means for fastening (not shown in the figures) of the
slide 6 of the tools 4 is similar to the previously described
means for fastening 51 of the body and comprises two
branches substantially parallel to each other determining
between them a first slot comprising on the side of the free end
of said two branches a wider section able to cooperate with
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the body 22 of the associated tip 21 of the cable 2 in order
maintain said body 22 clamped between said two branches. In
addition, in order to prevent the sliding between the two
branches of the body 22 along the longitudinal axis thereof,
the two branches comprise a second transverse slot substan-
tially perpendicular respectively to the first slot, opening
advantageously on either side of the means for fastening and
able to cooperate with the flange 23 of the associated tip 21 of
the cable 2.

The second slot 514 and sections 513 of the respective
means for fastening 51 the bodies 5 and slide 6 of the tools 4
are more preferably identical and more advantageously iden-
tical to the second slot 165, 175 and respective sections 164,
174 of the sleeves 16, 17. Indeed, with this latter configura-
tion, one of the tips 21 of the cable 2 can be indifferently
clipped onto the slide 6 or onto one of the sleeves 16, 17.
Likewise, one of the tips 1 of the sheath 3 can be indifterently
clipped onto the body 5 or onto one of the sleeves 16, 17. It is
easily understood that this preferred configuration facilitates
maintenance since the cable 2 and sheath 3 can be mounted on
the remote manipulator 1 without respecting a particular
direction.

As such, the rotation of the two arms 11, 12 of the remote
manipulator 1 around the axis 13 causes the separation or the
tightening of the free ends of the sleeves 16, 17, but also the
linear displacement of the mobile jaw 9 of the slide 6 in
relation to the fixed jaw 7 of the body 5, which is naturally
obtained by traction or pushed on the cable 2 sliding inside the
sheath 3.

Those skilled in the art will have no difficulty in dimen-
sioning the two arms 11, 12 of the remote manipulator 1 and
the associated sleeve thereof 16, 17 in order to determine
between the two ends thereof said sleeves 16, 17 a displace-
ment equivalent to that of the mobile jaw 9 in the direction of
and until contact with the fixed jaw 7.

It is easily understood that the remote manipulator 1 is
particularly interesting because the cable 2-sheath 3 unit can
be manufactured entirely in the factory and delivered on site
with a view to the assembly thereof on said remote manipu-
lator 1. Indeed, the cable 2 and sheath 3 can be first cut to
length and provided with the tips 21, 31 thereof crimped in the
factory, then dispatched to a user where said tips 21, 31 will be
simply clipped onto the sleeves 16, 17 of the remote manipu-
lator 1 and tool 4.

Furthermore, in the case of damage, the sleeves 16, 17 can
also be easily interchanged. As such, according to a preferred
embodiment, said sleeves 16, 17 are snap-fitted onto the arms
11, 12 and each comprise at least one elastically deformable
tab 166, 176 able to cooperate with a lug (not shown in the
figures) of the associated arm 11, 12 in order to maintain the
sleeves 16, 17 in position on the arms 11, 12.

It is easily understood that the remote manipulator 1
according to the invention can have the interchangeable
sleeves 16,17 removed. In this case, the free end of each ofthe
arms 11, 12 will be arranged in order to allow for the clipping
indifferently of one of the ends of the cable 2 or of one of the
ends of the sheath 3. For this, each end must include, for
example, two branches determining a first slot provided with
a wider section, and comprising a second slot. However, this
configuration is particularly expensive as it requires machin-
ing of the arms 11, 12, and does not allow for easy mainte-
nance if one of the branches is damaged.

According to accessory arrangements of the remote
manipulator 1, it is provided to arrange between the two
handles 14, 15 and in the vicinity of the articulation 13
thereof, a return spring 18 tending to separate at rest said
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handles 14, 15, i.e. to separate the mobile jaw 9 from the fixed
jaw 7 at the end of the frame 7 of the tool 4.

The spring 18 is a simple helical spring blocked between
two bosses 19 provided on the blade of the handles 14, 15.

In the same way, a ratchet mechanism is advantageously
provided, mounted for example on the handle 15, in such a
way that the end hook 40 thereof comes to cooperate with a
lug 41 provided on the other handle 14 in order to maintain the
two handles against each other when the latter are brought
close together, i.e. when the mobile jaw 9 is brought in the
vicinity of the fixed jaw 7; naturally, a manual device 42
makes it possible to disengage the end hook 40 from the lug
41 at any time, and as such release the two handles 14, 15 and
through this, any traction on the drive lugs releasing the
elastic collar.

According to a particularly advantageous construction of
the remote manipulator 1, in reference in particular to FIGS.
1 and 4, the metal elements comprising the remote manipu-
lator 1 are cut in the metal strip of thickness 5 mm for
example, then folded or stamped. The technique of manufac-
turing without welding and without torsion makes it possible
to significantly limit the costs of manufacture.

It is possible to carry out the remote manipulator 1 in
accordance with the invention according to other configura-
tions.

As such, according to FIG. 5, the remote manipulator 1 no
longer has the general shape of an X but is such that the two
arms 11, 12 are inclined on the same side in relation to the
previously described plane YY'; naturally the angle of incli-
nation between said arms 11, 12 is still determined so that the
separation or the tightening of the free ends of the sleeves 16,
17 associated with the arms 11, 12 correspond to the linear
displacement of the mobile jaw 9 of the slide 6 in relation to
the fixed jaw 7 of the body 5.

As described above, the remote manipulator 1 according to
the invention coupled with the tool 4 thereof is particularly
suited for the assembly and disassembly of elastic strip col-
lars. However, it is always possible to use the remote manipu-
lator 1 in all cases where it is required to linearly actuate two
jaws between them and this, at a distance, by means of a
flexible sheath; in this sense, the application that is particular
to elastic collars constitutes an example that is without a
doubt important but in no way restricts the scope of the
invention.

Finally, it is clear that this invention is not limited to the
sole embodiment of this remote manipulator 1; it encom-
passes, onthe contrary, all of the alternative embodiments and
applications that comply with the same principle.

What is claimed is:

1. A remote manipulator for a tool comprising a body
provided with a fixed jaw and a slide provided with a mobile
jaw able to be displaced linearly in relation to the body, said
remote manipulator comprising means of actuating located at
a distance and coupled to said tools by the intermediary of a
cable integral with a side of a means for the fastening of the
slide and sliding inside a flexible sheath of which one end is
integral with a means for fastening of the body in such a way
as to allow the cable to slide, with the means of actuating
comprising two arms each associated respectively to a handle
and able to be separated angularly from each other by rotation
about an axis by a value such that the distance between the
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free ends thereof is at least equal to the maximum linear
displacement of the slide bearing the mobile jaw, when said
two handles are brought close to one another, wherein each of
the arms receives at the free end interchangeably respectively
a sleeve allowing for the clipping indifferently of the other
end of the cable or of the other end of the sheath, with the
sheath clipped in such a way as to allow the cable to slide.

2. The remote manipulator according to claim 1, wherein
each sleeve comprises two elastically deformable branches,
substantially parallel to each other and determining between
them a first slot comprising on the side of the free end of said
two branches a wider section, and a second transverse slot
substantially perpendicular to said first slot, opening on either
side of the sleeve, with the first slots being such that a median
longitudinal plane thereof is substantially perpendicular to
the axis of rotation of said arms.

3. The remote manipulator according to claim 2, wherein
the means for fastening of the body is similar to the sleeves
and comprises two branches substantially parallel to each
other determining between them a first slot comprising on the
side of the free end of said two branches a wider section, and
a transverse second slot substantially perpendicular respec-
tively to the first slot, opening on either side of the means for
fastening.

4. The remote manipulator according to claim 3, wherein
the means for fastening of the slide is similar to the means for
fastening of the body and comprises two branches substan-
tially parallel to each other determining between them a first
slot comprising on the side of the free end of said two
branches a wider section, and a second transverse slot sub-
stantially perpendicular respectively to the first slot, opening
on either side of the means for fastening.

5. The remote manipulator according to claim 4, wherein
the second slot and sections of the respective means for fas-
tening of the bodies and slide of the tool are identical.

6. The remote manipulator according to claim 5, wherein
the second slot and sections of the respective means for fas-
tening of the bodies and slide of the tool are identical to the
second slot and respective sections of the sleeves.

7. The remote manipulator according to claim 2, wherein
the cable is provided at each of the ends thereof with a tip
comprising a body of cylindrical shape and a flange arranged
around said body and extending perpendicularly to a longi-
tudinal axis of the body.

8. The remote manipulator according to claim 2, wherein
the sheath is provided at each of the ends thereof with a tip
comprising a tubular body of cylindrical shape and with a
flange arranged around said body and extending perpendicu-
larly to a longitudinal axis of the body.

9. The remote manipulator according to claim 1, wherein
each sleeve is snap-fitted on the associated arm and comprises
at least one elastically deformable tab able to cooperate with
a lug of the associated arm.

10. The remote manipulator according to claim 1, further
comprising a ratchet mechanism mounted on one of the
handles.

11. The remote manipulator according to claim 10,
wherein the ratchet mechanism, the arms and the handles are
cut in a metal strip, then folded or stamped.
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